Preterm birth (prior to 37 weeks' gestation) is a leading cause of neonatal morbidity and mortality. In recent years, there is an increasing understanding of the perinatal and long-term health complications related to late preterm (34-36 weeks' gestation) and early-term (37-38 weeks' gestation) births. 
Preterm birth (prior to 37 weeks' gestation) is a leading cause of neonatal morbidity and mortality. In recent years, there is an increasing understanding of the perinatal and long-term health complications related to late preterm (34-36 weeks' gestation) and early-term (37-38 weeks' gestation) births. [1] [2] [3] In 2013, the American Congress of Obstetricians and Gynecologists (ACOG) and the National Institutes of Child Health and Human Development (NICHD) defined early term (37-38 6/7 weeks), full term (39-40 6/7 weeks), late term (41-41 6/7 weeks), and postterm (42 weeks and beyond). 4, 5 Studies show that women's perception of neonatal risk based on gestational age (GA) at delivery vary widely. In a survey of postpartum women with uncomplicated pregnancies, Goldenberg et al noted that 24% of women believed that full-term gestation occurred at 34 to 36 weeks and nearly half believed that it is safe to deliver before 37 weeks. 6 In another survey of the general population, Massett et al found that most people believe prematurity is a threat to neonates and that very preterm birth poses a significant risk to neonates; however, only one-third of women and one quarter of men viewed preterm birth as a serious problem in the United States.
There is very limited data on pregnant patient's perception of neonatal risk based on GA at delivery. Further, it is unclear how factors that influence preterm birth risk such as race, obstetrical history, and medical comorbidities influence pregnant women's perceptions of neonatal risk based on GA at delivery. Our objective was to investigate patient's attitudes and beliefs regarding the desirability, safety, and risk of adverse neonatal outcomes at various GAs. We further sought to determine if these beliefs are correlated with race, obstetrical history, or medical comorbidities during pregnancy.
Methods
We conducted an anonymous, written survey of pregnant women in three obstetric clinics affiliated with Duke University Health System. Two of the clinics were private lowrisk general obstetrics practices and the third was a mixed public/private high-risk obstetrics clinic. Prior to survey administration, the study was declared exempt from further review by the Duke University Health System Institutional Review Board. Surveys were administered over a 6-week time period. Clinic nursing staff asked all pregnant, Englishliterate women to complete the 24-question anonymous survey during routine prenatal care visits after appointment check-in. The patient's current trimester was marked on the survey cover sheet by clinic staff. Completed surveys were returned to nursing or administrative staff. Exclusion criteria included non-English literacy and prior completion of the survey during their current pregnancy.
Participants were asked to record sociodemographic information including age, race/ethnicity, marital status, educational attainment, and zip code, as well as relevant medical history, including tobacco use and obstetric history. Participants were then asked to report on their experience with the following pregnancy complications either in the current or prior pregnancy: preterm labor, hypertension, diabetes (gestational or preexisting), cervical incompetence, fetal growth restriction, or fetal anomalies. The remainder of the survey assessed pregnant women's perceptions of the GA at which delivery was desirable and safe, as well as what GA (in weeks) they considered full term. The desired GA at delivery and the earliest GA at which delivery is perceived as safe were both asked in separate questions with responses in gestational weeks and months. Beliefs about the likelihood of various birth outcomes (neonatal intensive care unit [NICU] admission, breastfeeding, long-term developmental sequelae, and timing of infant discharge relative to maternal discharge) in the setting of preterm birth were assessed using a Likert scale ranging from very likely to very unlikely. Finally, the survey asked whether or not patients had discussed prematurity with their provider, whether they themselves were born prematurely, and whether they had family or friends that experienced preterm birth with or without NICU admission.
Statistical analysis was performed using JMP, Version 10 (SAS Institute Inc., Cary, NC). Descriptive statistics were calculated for all sociodemographic characteristics, medical history, and survey measures. These include measures of central tendency for continuous variables and frequencies for categorical variables. Univariate analysis was performed using chi-square tests, with a p-value of < 0.05 considered statistically significant.
Results
Two hundred thirty-three pregnant women completed the survey, providing a maximum 6.4% margin of error for the estimated proportions. Respondents were diverse in age, race/ethnicity, insurance status, educational attainment, and marital status (►Table 1). Most patients were age 20 to 29 (45.7%) or 30 to 39 years (44.4%). A relatively similar proportion of women within the study were white (46.4%) and black (41.6%) race. Over half of women surveyed had Medicaid, while the remainder had private insurance coverage. Nearly equal proportions of patients had obtained a high school, college, or graduate degree. Fifty-seven percent of women surveyed were married.
Nine percent of respondents were active smokers and 11% were themselves born prematurely (►Table 2). The majority of patients were in the third trimester of pregnancy (39.9%); however, current trimester was not reported for 22% of respondents. Only 42.5% were nulliparous and 31.3% reported a prior pregnancy loss. Overall, 37% of women reported a prior pregnancy complication, the most common of which were preterm birth and hypertensive disorders.
Similarly, one-third reported a complication in their current pregnancy, the most common of which were diabetes and hypertensive disorders.
Desired Gestational Age at Delivery
Participants were asked "How far along in your pregnancy would you like to deliver your baby?" in two different survey questions, with available responses to one question ranging from 6 to 10 months. In the second question, available responses were the correlating GAs in weeks (24-27, 28-31, 32-35, 36-39, and 40 weeks or more). Of all survey respondents, 77.6% of women would like to deliver at 9 months GA, 17.2% would like to deliver at 10 months, and 5.1% of women would like to deliver at 8 months or less (►Table 3). When asked the same question with responses in weeks, 62.9% of women wanted to deliver at 36 to 9 weeks' gestation and 34.5% wanted to deliver at 40 weeks or more. Only 2.6% of patients wanted to deliver earlier than 36 weeks. More non-black women desired delivery at 40 weeks or more, while black women were more likely to desire delivery at 28 to 31 or 32 to 35 weeks (p ¼ 0.005). Among the 41 women with a prior preterm birth, the majority (68%) desired delivery at 36 to 39 weeks' gestation. Only 24% of women with a history of preterm birth desired delivery at 40 weeks or more compared with 37% of women without preterm birth (p ¼ 0.08). Nearly three quarters of women with current pregnancy complications desired delivery at 36 to 39 weeks or less, compared with 62% of women with uncomplicated pregnancies (p ¼ 0.03).
Earliest Gestational Age Perceived to Be Safe for Delivery
Participants were asked "How far along in pregnancy do you think is the earliest time that it is safe to deliver a baby?" This question was also asked twice on the survey with answers in both months and weeks as previously described. Forty-two percent of women believed that 9 months was the earliest GA at which delivery was safe, while 41.9% of patients believed that delivery was safe at 8 months GA. More than 14% of patients thought it was safe to deliver at less than 8 months GA. When asked the same question in weeks, 65.1% of Cervical incompetence 15 (6.5)
Fetal anomalies 4 (1.7)
Fetal growth restriction 13 (5.6) patients thought that the earliest GA for safe delivery was 36 to 39 weeks. Twenty-five percent believed delivery to be safe at 32 to 35 weeks, and 6.9% thought that delivery was safe at less than 32 weeks' gestation. There were no significant differences based on sociodemographic characteristics or obstetric history.
Gestational Age for Full-Term Pregnancy
Survey participants were asked "How far along in pregnancy do you consider a baby to be full term?" with available answers including 34, 36, 37, 39, and 40 weeks. Overall, 40.3% of patients answered that 37 weeks' gestation was considered full term. More women with complications in their current pregnancy (51%) believed that full term was reached at 37 weeks as compared with women without complications (34.6%, p ¼ 0.04) (►Table 3). Respectively, 24.5 and 23.6% of patients thought that full term was reached at 39 and 40 weeks GA. Twelve percent of all patients considered full term to be reached at 36 weeks GA, while 7.8% of those patients with current pregnancy complications considered 36 weeks' gestation to be full term. There were no significant differences in responses based on sociodemographic characteristics.
Likelihood of Adverse Neonatal Outcomes
When asked "If you have a premature baby, what do you think is the chance that your baby will need to be admitted to the intensive care unit (ICU)?" 35.2% of women considered ICU admission to be very likely, 36.1% considered it somewhat likely, while 15% of patients were neutral and 13.9% considered it to be somewhat or very unlikely (►Table 4). More black women than nonblack women (24 and 7%, respectively) believed that NICU admission for preterm neonates was somewhat or very unlikely (p ¼ 0.0003). Participants were also asked "What do you think is the chance that a premature baby can be breastfed successfully?" Nearly one-third of women believed that successful breastfeeding in a preterm newborn was very likely and 37.8% believed it was somewhat likely. Twenty-one percent of patients were neutral and only 12.2% considered it somewhat or very unlikely.
In response to the question "What do you think is the chance that a premature baby will have developmental problems or disabilities?" 39.5% of participants thought that preterm neonates are very or somewhat likely to have developmental problems, while 34.8% of patients were neutral and 25.7% believed it was very or somewhat unlikely.
When asked "What do you think is the chance that a premature baby will leave the hospital at the same time as its mother?" more than one-fourth of women thought that discharge of a preterm neonate at the same time as its mother was very unlikely, and 39.6% of patients considered it somewhat unlikely.
Similarly, participants were asked "What do you think is the chance that a premature baby may have lifelong health problems?" Thirty-four percent of all patients thought that a neonate born prematurely would be somewhat or very likely to have lifelong health problems, in contrast to the 23.9% of patients who believed it would be somewhat or very unlikely. Forty-two percent of patients were neutral. Responses did not vary significantly by sociodemographic characteristics or obstetric history.
Experience with Prematurity
More than half of respondents reported having a friend or family member who had a preterm birth or have experienced it themselves. Among those, 78.7% of patients reported that the neonate required admission to the NICU. Surprisingly, nearly three quarters of patients surveyed reported that they have never discussed prematurity with a doctor, nurse, or midwife. On the contrary, 69% of women with prior preterm birth, compared with 18.8% of women without prior preterm birth reported a discussion with their provider (p < 0.0001). Similarly, more women reporting preterm labor in their current pregnancy reported discussing prematurity with their provider (p ¼ 0.03). When examined by race, 37% of black women reported discussing prematurity with their provider, compared with only 20% of nonblack women (p ¼ 0.003). Thirty-two percent of women with high school diplomas and 42% of women who had completed some college reported discussing prematurity with their providers. Conversely, only 10, 11, and 16% of women completing less than high school, 4-year college degrees, and graduate degrees, respectively, had discussed prematurity with their providers.
Discussion
Our results show that most pregnant women find it both safe and desirable to deliver at 9 months or 36 to 39 weeks GA. In light of the ACOG and NICHD GA definitions, our findings suggest the need for increased provider counseling regarding neonatal risk following preterm and early-term deliveries.
4,5
Our findings also highlight that certain perceptions varied by race and obstetric history, with more women who were black had a history of prior preterm birth, or with other pregnancy complications desiring delivery at an earlier GA. Interestingly, many patients (40.3%) knew that a pregnancy was considered term at 37 weeks and the majority correctly believe that a pregnancy reached full term at 39 to 40 weeks' gestation. Respondents largely believed that adverse neonatal outcomes, such as NICU admission, neurodevelopmental problems, or other lifelong health changes, were very or somewhat likely to occur if a neonate was born prematurely. Finally, pregnant women in our study without baseline risk factors for prematurity overwhelmingly report that they have not spoken to an obstetric provider about prematurity, while those with risk factors for preterm birth reported the contrary. The variation in responses by race comes as little surprise given the association between black race and preterm birth.
8
Many studies have identified black women as being at risk of preterm birth, with proposed underlying explanations for this disparity ranging from genetic factors to individual-and community-level socioeconomic factors.
9 Black women may perceive delivery safer and more acceptable at late preterm and early-term GAs because of an increased collective experience with preterm delivery among themselves, their family, and friends. Given increased exposure to prematurity, they may also perceive adverse neonatal outcomes as being less likely or worrisome if they do occur, as shown in this study by more black than nonblack women believing that NICU admission for a preterm neonate was unlikely.
Obstetric history was also a contributing factor to patients' perceptions of safety and desirability of delivery at different GAs. More patients with a prior preterm birth tended to desire delivery at earlier GAs, which may be due to favorable birth experiences and birth outcomes with their previous preterm deliveries. On the contrary, patients with deliveries at less than 36 weeks or those who had adverse neonatal outcomes may find late preterm or early-term deliveries very desirable compared with their prior preterm birth experiences. Women with current pregnancy complications-who were more likely to desire delivery at 36 to 39 weeks' gestation and to identify 37 weeks as full-term GAhave likely discussed delivery timing with their providers. As such, they may have a different understanding of what is safe and desirable for their pregnancy due to their complications. In this case, the perception of 36 to 39 weeks or 9 months GA as ideal is likely more related to conversations with their providers regarding risks of continued pregnancy versus benefit of delivery rather than misconceptions about the presumed safety of late preterm or early-term birth.
Prior studies that have examined public perceptions of prematurity have identified similar prominent themes, namely, that women desire delivery before 39 weeks' gestation and that misperceptions about the risks of prematurity are prevalent.
6,7 A major strength of our study is our participants were pregnant women as compared with prior studies involving postpartum women 10 and nonpregnant women and men. 11 Moreover, prior studies have not included pregnant women with prior obstetric complications, which likely influence a pregnant woman's thoughts on what is safe or desirable in her current pregnancy. Prospectively assessing how a pregnant woman feels about the impending outcome of delivery may give a more realistic impression about the factors contributing to decisions made about delivery timing. The anxiety, fears, discomforts, and complications that occur during pregnancy most certainly impact the desire to proceed with delivery prior to 39 weeks, as accounted for in our survey.
Another strength of our study is that all responses were anonymous. This may have reduced response bias as pregnant women may have felt more comfortable answering honestly rather than answering with responses they thought were most desirable by providers. In addition, the study population was diverse in socioeconomic characteristics, including race and insurance status, which may allow responses to be more applicable across broader populations.
One weak point of the study is that obstetric history is based on self-report rather than review of the participants' medical records. As such, results may be subject to misclassification bias as patients may have incorrectly mistaken symptoms or events in their pregnancy as complications that do not meet diagnostic criteria. For example, a woman who delivered her neonate at 37 weeks may inadvertently consider it a preterm rather than early-term delivery. In addition, more than half of the respondents in the survey were patients within a high-risk obstetric practice. While only a minority of women reported having any of the complications listed, most of them likely had some complication in their pregnancy that may have influenced their attitudes and beliefs.
Our results suggest that there is room for improvement in patient education regarding prematurity and appropriate delivery timing. The majority of our respondents reported that they have never had a discussion with an obstetric provider about their risk for preterm birth, with the exception of those with baseline risk factors. Although providers are appropriately counseling at-risk patients when discussing prematurity, a majority of women who deliver preterm neonates are nulliparous or have a history of prior term birth. Innovative educational strategies are needed to better inform all patients about preterm birth. Several models for this type of education have been proposed ranging from individual level to community-based approaches. Armigo has suggested a written teaching tool for all pregnant women and their families focused on fetal development by GA, viability, and survivorship. 10 Another program used a community-based risk communication approach to promote awareness about preterm birth. 11 Further research is needed to identify the best strategies to integrate education about healthy delivery timing into routine prenatal care. In addition, our findings suggest a need for targeted interventions designed to influence perspectives on safe delivery timing within the black community where both preterm birth and misconceptions about delivery timing are more common.
Significance
What Is Already Known about the Subject?
Previous studies in the nonpregnant and postpartum populations demonstrate widespread misconceptions about definitions of a term gestation and the risks of delivery at varied GAs.
What Does This Study Add?
The current study examines perceptions about what GA defines a term pregnancy and neonatal risks associated with delivery at varied GAs in women who are currently pregnant. Additionally, the current study examines differences in responses based on risk factors for preterm birth including race, obstetrical history and pregnancy comorbidities.
